Abstract
Introduction

39
Mycoplasma hyopneumoniae, a widespread respiratory pathogen in pigs, is the primary 40 agent of swine enzootic pneumonia. In combination with various other infectious agents, 41 such as bacteria and viruses, this chronic disease is implicated in a syndrome known as the 42 porcine respiratory disease complex (PRDC) causing substantial losses to the pig industry 43 (Thacker et al., 1999; Thacker et al., 2001; Opriessnig et al., 2004; Thanawongnuwech et al., in the lung lesions is the first step to control and to prevent respiratory disorders in pig herds 52 (Pijoan and Fuentes, 1987; Andreasen et al., 2001) . Pathogenic respiratory bacteria are 53 generally detected by culture or PCR from the most effective samples carried out for each 54 bacterial species, after macroscopic examinations and quantification of the extend of lung 55 lesions (Calsamiglia et al., 1999; Schaller et al., 2001; Oliveira et al., 2001; Marois et al., 56 2004) .
It is widely accepted that respiratory pathogens are transmitted by direct contact from pig to 58 pig or by coughing and sneezing of infected pigs in close proximity. Pathogen circulation can 59 also occur from infected to naïve pigs, in short distances by airborne transmission (Otake et 60 al., 2002; Thacker, 2006; Gottschalk and Taylor, 2006) .
61
At the end of the fattening period, pigs are collected from different farms and transported to 62 the slaughterhouse, sometimes in the same vehicle. They wait in lairage at the 63 slaughterhouse before slaughtering. The lairage duration is carried out during at least three 64 hours, the time required before slaughtering for animal welfare and meat quality reasons.
65
To our knowledge, unlike bacterial species isolated from the digestive tract, no information is 66 available about the risk factors influencing the spread of respiratory pathogens at slaughter.
67
The main objectives of this work were to study (1) the impact of contact between pigs before 
80
The selected SPF pigs were ear tagged and carried to the slaughterhouse in a cleaned and 81 disinfected conventional lorry. Forty-eight hours before departure, bacteriological analyses of 82 the respiratory tract were performed on the animals. Drag-swab samples were also taken 83 from different places in the lorry.
84
A first group of nine SPF pigs (average weight: 114.6 kg ( 9.9 kg)) was brought, very early 85 in the morning, just before the onset of slaughter, to a cleaned commercial slaughterhouse, 4 where they were in contact during 4 h with finishing pigs coming from several conventional were placed in 10 mL of BP and the supernatant were centrifuged at 5.000 x g for 45 min.
106
The pellet was resuspended into 2 mL of BP (IS).
107
In order to have some information about the score of lung lesions during the day of slaughter, 118 post-mortem examinations were carried out on 320 finishing pigs slaughtered one hour 119 before the SPF pigs. The lung lesions were scored according to the method previously 120 described by Madec and Derrien (1981) . According to this method, the maximum total score 121 possible for each lung was 28.
123
Bacteriological investigations
124
Samples were prepared for PCR assays as described by Kellog and Kwok (1990) .
125
Briefly, 1 mL of each IS was centrifuged (12.000 g, 4°C, 20 min) and the pellets were Post-mortem examinations were also carried out on 160 randomly selected lungs of 171 3.627 conventional finishing pigs from 8 farms, slaughtered one hour before the arrival of the 172 second group of SPF pigs (4 SPF pigs without any contact with conventional finishing pigs).
7
Pneumonia was observed in 80 % of lungs and the mean score was 5.10 (± 5.30 
203
Bacteriological results are shown in Table 2 . All bacterial species, followed during this study, severe alterations of the respiratory tract of 4/9 pigs of group 1 (Fig.1) . In these pigs, an 213 exfoliation of the bronchial epithelial cells and a dilation of the capillary vessels were 214 observed (Fig.1 B) . Moreover, the examinations showed cellular debris, scales and bacterial 215 accumulations in the bronchial lumen ( Fig. 1 C and D) . In 9/13 pigs, the structure of the 216 respiratory tract was normal (Fig. 1 A) .
218
4-Discussion
219
In the conditions described in this study, major pathogenic respiratory bacteria (M. 
241
The main route of spread of respiratory pathogens is by direct contact from pig to pig 242 (Thacker, 2006) . The time spent in lairage at the slaughterhouse (four hours in our study) 243 might be a risk factor for naïve pigs, as described for Salmonella (Beloeil et al., 2004) . In 
254
The scalding tank appeared to be a critical point of the slaughtering process. Before the 255 onset of slaughter, DNA from three major respiratory pathogens was detected in water of the 256 scalding tank (samples A). After the passage of finishing pigs in the scalding water (more than 3.600 pigs in each case), and before the slaughtering of SPF pigs, the number of 
